Summary
Introduction
IMF's Consultative Group on Exchange Rate Issues (CGER) has been working on exchange rate estimations for 20 years, as it has always been a current issue, especially in recent decades, in period of globalization and trade and financial integration of the world economy. Their activities were first focused on advanced countries, and in the 21st century have expanded on developing economies, as well. As the equilibrium exchange rate level cannot be directly monitored, there are different methodologies for assessing equilibrium exchange rate and, depending on model, these concepts often yield conflicting results (Bussiere et al., 2010). Particularly, there has been challenge in emerging countries and developing economies, such as Serbia, with structural problems, data unavailability, and high macroeconomic volatility. (Pazun et al., 2014) Therefore, the aim of this paper is to empirically estimate equilibrium exchange rate level of Serbian dinar. For this purpose reduced form of equilibrium real exchange rate (ERER) approach is used. This empirical concept has root in the behavioral equilibrium exchange rate (BEER) concept introduced by Clark and MacDonald (1998) . The BEER concept involves direct econometric estimation of the real effective exchange rate (REER) equation as a function of the set of fundamental determinants without referring to internal and/or external equilibrium of the economy.
This analysis first creates reduced relation between a dependent variable, which is real effective exchange rate, and a set of fundamental variables. Based on econometric estimation of coefficients, equilibrium exchange rate is calculated. The last step consists of calculation the difference between current real effective exchange rate and the estimated equilibrium level. Compare to similar studies by IMF and/or national central banks, this individual research will provide the latest empirical evidence in case of Serbia.
The results of this paper point to overvaluation of Serbian real exchange rate over medium term.
The paper is organized as follows: Section II provides an overview of the relevant literature and conducted research related to the subject. Section III describes data and model used in order to deliver, as in section IV presented, empirical results of the exchange rate assessment and discussion. Section V describes the state of agricultural sector in Serbia. We conclude with the main findings, limitations and possible further research.
Literature review
Studies which belong to post Bretton Woods period mostly focus on predicting real exchange rate oscillating in the medium and long term, as well as on searching and influence of fundamental variables that provide the equilibrium exchange rate assessment.
In the study of Driver and Westaway (2004) overview of 14 different concepts for assessing the equilibrium exchange rate has been provided, thereby suggesting that different approaches suit different time periods.
Rajan and Siregar (2006) in their work provide an analytical overview of few models and explore two interrelated questions:
1. which fundamentals are used in estimating the equilibrium real exchange rate -ERER? and 2. what are the main differences between models? In Siregar's research (Siregar, 2011) comparative analysis of few concepts has been provided, both with their theoretical framework and empirical results.
Research corresponding to the specific exchange rate assessment methodology implementation in developing countries can be found in work of Hinkle and Montiel (1999 on exchange rate issues (IMF CGER). These are: the macroeconomic balance (MB) approach, the reduced-form equilibrium real exchange rate (ERER) approach and the external sustainability (ES) approach. For the first time, extended versions of these methodologies are studied, covering not only advanced countries, as in the past, but also emerging market countries. Dynamic ordinary least squares (DOLS) methodology was undertaken on sample of 48 countries over 1980-2004 (six countries were excluded due to lack of data).
More detailed description and model setup can be found in work of Ricci, Milesi-Ferretti, and , where DOLS methodology was applied on panel with fixed country effects. Existing literature points that there is difficulty of evaluation exchange rate deviation especially in case of transition economies, which have not still passed through structural reforms and with high uncertainty and macroeconomic volatility, as well as short time series.
Data description and the research model
In order to evaluate the misalignment level of real exchange rate needed to shift country economy to its equilibrium state (more precisely, around equilibrium path), ERER concept was performed. 1. a reduced-form relationship between the real exchange rate and a set of fundamentals is estimated, 2. the equilibrium real exchange rate is calculated using the coefficients obtained from the econometric relationship, 3. and, in the third step, the range of the exchange rate adjustment, in which would be re-attained equilibrium level, is calculated directly as the difference between the actual real exchange rate and the equilibrium value identified (estimated) in the second step. As Serbia is out-of-sample in IMF panel estimations, we use single-country (time series) estimation in this paper.
This study used data for the period from 2002 to 2014. The selection period is conditioned by the absence of some of the variables for the previous years, on the one hand, since the beginning of Serbia's transition period is linked to the year 2001 (or 1999 4 ), and, on the other hand, the relative methodology compliance for calculating variables values in the recent past. Furthermore, the weights are calculated due to countries, the leading trade partners which participate in over 60% of the total trade with Serbia. In this way values of most variables are obtained (variable relative to trading partners).
Numerous economic sources have tried to identify the variables that influence medium and long term equilibrium determination. The data used for model estimation come from various sources, which can be seen in the table A1 in Appendix. EP 2016 (63) 1 (47-59)
ECONOMETRIC ANALYSIS OF EXCHANGE RATE IN SERBIA AND ITS INFLUENCE ON AGRICULTURAL SECTOR
The model used in this paper is dynamic model presenting real effective exchange rate in natural logarithm (lr) as dependent variable, and fundamental variable set, as followed:
MODEL

Empirical results and discussion
In the case of this study, as the time series is short, and large number of parameters exist, the analysis was performed with several models, and each used a smaller number of indicators. Although the software automatically selects the optimal structure according to specified information criterion, and provides an estimate of the number of lags for the appropriate sample, given the small number of observations, only one delay specifically in this case could have been accepted.
In order to determine the existence of long-term relationships between the fundamentals, the bound test developed by Pesaran, Shin and Smith (2001) has been provided. F statistics is used in order to test long-term relations between the real effective exchange rate and its fundamentals. As long as the value of F-test is beyond these limits, it can be concluded that there is a long-term relationship between the independent variables and the dependent, without information on the integration degree of reggresors. As in this model four indicators exist, the log of the real effective exchange rate, the level of net foreign assets , the fiscal deficit and the log of real GDP per capita, the coefficient is 3 (k = 3), therefore at the level of significance of 5% interval is (3.38 4.23) and at the level of 1 % interval is (4.30 5.23). It is concluded that the obtained F-statistic value exceeds the upper limit of the interval, which confirms the long-run relationship between real effective exchange rate (REER) and given indicators.
The next step was coefficients estimation by the least squares method (LS method). Table 2 shows the estimated long run relationship and chosen lag structure for the ARDL modeling: Table 2 shows statistical significance in the long-run of most coefficients (those highlighted).
The result in the Table 2 , looking at fiscal balance, shows that higher fiscal balance, ie. lower fiscal deficit leads to an increase in national savings, thereby decreasing the equilibrium level of the exchange rate. In this case, coefficient -0.02207 by fiscal balance indicator means that one percent increase in the fiscal balance in terms of GDP (relative to selected trading partners) leads to a reduction in the equilibrium exchange rate of about 0.02% (if the other indicators do not change).
Furthermore, the result shows that the better the NFA position (relative to GDP), "higher" is equilibrium level. The 0.006 in front of net foreign assets variable means that ten percent increase in net foreign assets leads to increasing of level that represents the equilibrium in the long term by 0.06% (if the other indicators do not change).
The model shows that there was a significant effect of real per capita income on equilibrium. One percentage increase (the logarithms of the values) of given variable results in increasing in the exchange rate equilibrium level of about 0.6% (if the other indicators do not change).
The estimated exchange rate misalignment based on the above long-run relationship is plotted in Figure 1 . The figure shows that the REER is overvalued constantly and has remained so even after 2009 depreciation, as well as after 2013.
Figure 1. ERER approach. Real effective exchange rates (REER) and estimated equilibrium real exchange rates (ERER)
Source: Authors' calculations ERER, 2015;
Figure 2. ERER approach. Exchange rate misalignment (in percent)
Source: Authors' calculations ERER, 2015; Figure 1 and Figure 2 show that in 2007 REER is overvalued about 5.5%, with increasing next year. In fact, the real effective exchange rate increases in this period from 121 to 132 dinar (according to National Bank of Serbia's data), while the estimated equilibrium decreases from 115 to 89 dinars, so the gap increases. In subsequent years, the deviation is reduced. In 2011 and 2012, the exchange rate is overvalued by about 16% and 13%, respectively. In 2013, even single-digit deviation exists, according to research, as the closest to the estimated equilibrium, around 2.6%, and in the coming year, this difference increases slightly to 4.8%. Due to behavior of the effective exchange rate by October 2015, effective rate should again depreciate by 8.5% in order to remain on the equilibrium path.
EP 2016 (63) 1 (47-59) The European Union remains the most important trading partner for Serbia.
Exchange rate fluctuations in 2016 will affect the agricultural markets more than ever, because there is an expectation of US dollar to strengthen, while the currencies of Latin America and Europe become weaker. During 2016 exchange rates will have a higher impact on the agricultural raw materials market more than ever, according to Dutch bank Rabobank, the leading financier of farmers and agro-companies worldwide. 5 It is expected that the US dollar strengthen in 2016, and many emerging markets are likely to mitigate the monetary policy. When it comes to the individual agricultural raw materials, the Bank argues that sugar has the most optimistic prospects of all agricultural raw material for 2016. It is expected that the price of this sweetener, which is predicted that in the 4th quarter of this year reaches an average value of 14.5 cents per pound, rises to 15.5 cents in the 4th quarter in 2016.
The price of wheat is likely to be unstable because competing bid from the Black Sea region continues to displace traditional exporters.
Conclusion
This paper consists of comprehensive overview of technique developed by IMF CGER, in order to estimate the equilibrium exchange rate in country that have experienced high macroeconomic volatility and not finished structural reforms.
The paper provides estimation of specific single-country equation for the ERER approach.
The study shows that long-term relationship between the real effective exchange rate and a set of fundamental variables exists, and, therefore, dependent and independent variables should not be considered independently or individually.
Any kind of "strengthening" the dinar has "artificial" character and is not a sustainable state. For example, appreciation in 2013 was not the result of better foreign trade, increasing the competitiveness of Serbia, better economic position of the country.
As the results of this study show, the dinar should be depreciated. In that exchange rate would increase exports and reduce the current account deficit. Furthermore, weakened dinar would enable more competitive domestic demand, independently of the export growth. This situation contributes in employment increasing and economic activity of the country.
The results need to be taken with caution, given the many shortcomings that restricted econometric analysis or the conclusion. Certainly, that was the reason why the IMF in the past did not provide this type of econometric research in case of Serbia. Significantly large limitation to the data exists, ie . unavailability of relevant data or relatively small sample size. In fact, the decomposition of former Yugoslavia, later Montenegro secession, as well as Kosovo and Metohija, makes availability of reliable longer time series more complicated. Finally, it has to be mentioned methodology mismatch for calculating values of specific variables.
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